Transcriptional response of murine bone marrow cells to total-body carbon-ion irradiation.
The need to understand the health effects of heavy ion irradiation is motivated by the use of this modality in radiotherapy and by the potential for exposure during space missions. We have studied the effects of carbon-ion total-body irradiation on the hematopoietic system of the mouse and, in particular, the transcriptional response of bone marrow (BM) cells. Carbon-ion irradiation caused BM cell DNA damage, apoptosis, elevated ROS, and myelosuppression. Transcriptomic analysis showed that overall gene expression in irradiated BM cells differed significantly from the controls. Of 253 genes that were modulated, 192 were up-regulated and 61 down-regulated. Gene ontology analysis showed that the modulated genes are involved in DNA damage response signaling, DNA repair, apoptosis, and the immune response. Kyoto Encyclopedia of Genes and Genomes pathway analysis indicated that these functions are regulated by the p38 MAPK, TNF, and apoptosis pathways. These findings indicate pathways that may be involved in protection against carbon ion radiation injury.